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The Isoaglib programming 
library is an open-source 
software for Isobus com-
munication. It is suitable for 
embedded communication 
software in electronic con-
trol units such as virtual ter-
minal (VT) or task controller 
(TC). All functions accord-
ing to the ISO 11783 stan-
dard as well as the estab-
lished machine interfaces 
are already implemented in 
the library.

Besides the ordinary 
protocol and network func-
tion (ISO 11783, parts 3,5) 
the library also compris-
es the upper functional-
ities of the standard such 
as VT clients (part 6), trac-
tor ECU (part 9), TC client 

(part 10) and file server cli-
ent (part 13). In order to use 
software, it needs to be port-
ed to the respective ECU. 
There are several platforms 
that are already support-
ed by the library. It can be 
adapted to other platforms 
on demand.

The OSB AG, a winner 
of the bavarian company 
foundation award 2009 who 
is behind the open source, 
offers workshops and sup-
port contracts in terms of 
maintenance and develop-
ment service. The compa-
ny is able take over the full 
range of system develop-
ment.

www.isoaglib.com
www.osb-ag.de

Open source library
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The CANbedded J1939 ex-
tension is a family of soft-
ware components that is tai-
lored to the special require-
ments of J1939-based ap-
plications. The software of-
fered by Vector Informatik 
covers also ISO 11783 com-
pliant functionality. It con-
sists of several configurable 
modules that are available 
as source code.

Vector also provides 
analyzing and simulation 
tools for Isobus networks. 
The CANoe.ISO11783 tool 
can be used to simulate vir-
tual terminals, file servers as 
well as other Isobus devices. 
Additionally, it displays net-
work nodes. The tool sup-
ports the Isobus implemen-

Embedded software and tools

tation level 2, 3 and beyond. 
The interaction with the task 
controller is done by means 
of ISO 11783 compliant pa-
rameter groups (standard-
ized 8-byte CAN messages 
with 29-bit identifiers). The 
version 7.2 supports trace 
windows, in which the user 
can compare signals from 
the same parameter groups 
but different addresses. The 
Event Filter can be used to 
filter out Transport Protocol 
messages. The Extended 
Transport Protocol is inter-
preted and shown symboli-
cally. Color-coding of CAN 
messages by topic simpli-
fies analysis.

www.vector.com
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Eaton Moeller has 
launched the DS7 
soft-starter series that 
provides optionally 
CANopen connectivity. 
Connection design, han-
dling, and the 45-mm 
device width match the 
motor-protective circuit-
breakers and contactors 
of the device series. The 
key feature of the system 
is the tool-less plug con-
nection, ensuring easy 
connection and wiring 
with other switching de-
vices such as motor-pro-
tective circuit-breakers 
or motor protective re-
lays. 

A motor soft-starter 
is a device used with AC 
electric motors to tem-
porarily reduce the load 
and torque in the motor 
during startup. This re-
duces the mechanical 
stress on the motor and 
shaft, as well as the elec-
tro-dynamic stresses on 
the attached power ca-
bles and electrical distri-
bution network, extend-
ing the lifespan of the 
system.

Like all two-phase 
actuated soft starters by 
Eaton Moeller, the soft-

starter comes with a pat-
ented startup procedure. 
Due to the suppression of 
DC components, which nor-
mally occur with two-phase 
control, startups with the 
DS7 are faster with a more 
even and stronger torque 
than with soft-starters with-
out this startup procedure. 
In order to allow more start-

ups per hour, the soft-start-
er can be fitted with a fan 
inside the device – thus 
rendering unnecessary the 
usual externally fitted fans.

The soft-start func-
tions ensure a jerk-free in-
crease in torque and effec-
tive current reduction in the 
startup phase for many ap-
plications. Users can adjust 

the drive to application 
requirements, and only 
three potentiometers are 
used to set the starting/
stopping ramps and the 
starting voltage. Nine 
device versions for mo-
tor ratings from 1,1 kW to 
15 kW are available. Fur-
thermore, versions are 
available with 24-V

AC/DC or 
110/230-V control voltage 
input. In order to increase 
system availability with 
condition monitoring, the 
device provides diagnos-
tics functions that can be 
evaluated remotely via a 
SmartWire-Darwin inter-
face. Settings and status 
values can be transferred 
to the CANopen level via 
the SmartWire-Darwin 
gateway.

The soft-starter im-
plements a manufactur-
er-specific profile due to 
non-existence of a CiA 
profile. CiA will develop 
a standardized profile 
when the ongoing inter-
national standardization 
of bus independent mo-
tor starter and soft starter 
are finalized. CiA will map 
these profile to CANopen 
device profiles.

www.moeller.net

Soft-starter with CANopen option
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CAN DETECTIVE

A powerful diagnostic 
and monitoring tool

+1 630-245-1445
Naperville, Illinois USA

www.c-a-n.com

On-line, All the time!

NEW!

Monitor statistical network data, CAN 
messages, configuration data, and CAN 
error messages and voltage information
through an Ethernet interface.

Grid Connect’s NEW CAN Detective:

• Displays diagnostic info through Web Interface

• Sends Email when errors are detected 

• Monitors CAN networks 

• Provides error and diagnostic information 

• Monitors remotely

• Recognizes problems before they cause 
failures 

• Works with all CAN protocols

• Provides Ethernet view into CAN network 

• Works in Industrial, Medical, Commercial apps

• Has optional PC software for logging and 
display



UMTS. In this case two op-
tional N-Type antenna con-
nectors can be made avail-
able at the front panel.

Mipios is a family of 
rugged modular computer 
components such as box 
computers, Ethernet switch-
es, PSUs and I/O devices. 
The units were designed 
for wall mounting (optional-
ly DIN-rail mounting) – even 
in extreme and mobile ap-
plications – and commu-
nicate with each other us-
ing Ethernet. The stainless 
aluminum enclosure, which 
all Mipios products have in 
common, is dust- and wa-
terproof according to IP67 
and protects against violent 
impacts. With a maximum 
power dissipation of 10 W, 
these products are always 
fan-less; conduction cool-
ing brings the heat to the 
outside of the housing. All 
electronic components are 
soldered to withstand shock 
and vibration and prepared 
for conformal coating.

www.men.de

puts. Additionally, they may 
be equipped with analog in-
puts and outputs. They all 
provide CAN connectivity 
with CANopen and J1939 
software.

The company also of-
fers an electronic vehicle 
immobilizer with CAN in-
terface. It provides reliable 
protection against the theft 
of utility vehicles that is 
highly resistant to manipu-
lation and cannot be deac-
tivated by short-circuiting 
pairs of leads, but only via 
the key with crypto graphi-
cal transponder. The au-
thentication is checked via 
an automotive-compatible 
reading device in the igni-
tion lock, which then sends 
the encoded messages to 
the engine control unit via 
the CAN network. If the ig-
nition is mechanically inter-
rupted by the ignition key, 
the anti-theft device is auto-
matically re-activated.

www.bauser-control.de

CAN in Automation and 
some of its members 
will have a joint booth at 
the Bauma 2010 exhibi-
tion in Munich (19th to 25th 
April). The following mem-
bers are on the CiA stand: 
Gemac, Graf-Syteco, Mi-
crocontrol, Müller Elek-
tronik, and TK Engineer-
ing. Several CiA members 
will have their own stands. 
The fair is fully booked 
and many more compa-
nies are on the waiting list. 
India is the partner coun-
try of the 29th Bauma.

Eugen Egetenmeir, 
Managing Director of 
Messe Munich, said: ”Al-
though in 2010 the con-
struction machinery sec-
tor in many markets 
worldwide will be recover-
ing only slowly from the re-
cession, we are pleased to 
report that we are seeing 
strong demand for exhibi-
tion space. We have been 
particularly surprised by 

the strong demand for 
space from exhibitors from 
markets like China, India 
and Turkey.” 

On 555 000 m2 space 
more than 3 000 compa-
nies will show their prod-
ucts – not only machines 
but also electronic control-
lers, sensors, and actua-
tors. CAN-based networks 
are used very often in con-
struction and mining ma-
chinery. “In the construc-
tion and mining machine 
markets, CANopen has a 
good chance of becoming 
the dominating network 
technology,” said Holger 
Zeltwanger, CiA Manag-
ing Director. “But we need 
more standardized profiles 
such as those for paving 
machines (CiA 415), drill-
ing machines (CiA 455) 
and recommendations 
such as for truck-mounted 
cranes (CiA 850).”

www.bauma.de

Bauser has developed in-
strument cluster, I/O mod-
ules, and controllers for off-
highway vehicles featuring 
CAN/CANopen connectivity. 
The HMI (instrument cluster) 
devices are available in dif-
ferent front dimensions (e.g. 
230 mm x 120 mm, 282 mm 
x 135 mm, and 222 mm x 
161 mm). Various displays 
(TN and TFT LCD) with dif-
ferent color backlights pro-
vide resolutions from 480 x 
272 pixel to 800 x 480 pix-
el. The company offers 
TFT displays in dimensions 
of 4,3 inch, 5,0 inch, and 
7,0 inch.

The recently intro-
duced I/O modules feature 
digital inputs and PWM out-

MEN has introduced the 
Mipios family of con-

trollers dedicated for vehi-
cle applications. The Atom-
based (1,1-GHz version of 
Z510 processor) unit comes 
in IP67-rated 200 mm x 
130 mm x 86 mm aluminum 
housing, and fulfills the re-
quirements of EN 50155 
for rail-vehicles. The fan-
less and maintenance-free 
device is equipped with a 
5,5-inch TFT LCD touch-
panel (4:3). The tempera-
ture range is - 40 °C up to 
+85 °C.

The RC1 box comput-
er, the first member of the 
family, has an E1 approval 
of the German Federal Mo-
tor Transport Authority. Sol-
id wall-mounting facilities 
make the unit resist even 
violent impacts. All I/O in-
terfaces of the box com-
puter are accessible on ro-
bust 8-pin M12 connectors 
at the front. They include 
two Fast-Ethernet interfac-
es and a service interface 
with USB and EIA-232. Two 

slots are available for addi-
tional I/ O options that can 
be implemented using spe-
cial SA-adapter kits. The 
onboard FPGA of the RC1 
allows the integration of 
further interfaces such as 
CAN, EIA-485, IBIS or bi-
nary I/O. A second power 
input makes it possible to 
connect a backup power 
source, for example a bat-
tery, to make the application 

Mobile controller

(hz)
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CiA stand at Bauma
Controller and HMI

safe for power failure. As 
a power class S2 unit, the 
RC1 remains functional de-
spite power interruption for 
up to 10 ms.

The controller is 
equipped with 512-MiB RAM 
and 2-GiB flash memory. A 
PCI Express Mini card and 
a SIM card slot can be used 
to add wireless functional-
ity like Bluetooth, WLAN, 
WIMAX, GSM/GPRS or 
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Control Solutions
for Mobile Applications

Visit us at
in Hall A4, Booth 323



ICN-V

Inter Control Electronics is the leading supplier 

of free programmable control solutions for 

mobile machines, such as construction equip-

ment, agricultural machinery, material handling 

equipment or other industrial vehicles.

Being the pioneer of mobile electronics control-

lers and displays, Inter Control Electronics 

always set the technology and market standards 

by groundbreaking innovations.

Founded more than 40 years ago, Inter Control 

Group today serves its customers with about 

600 employees from its headquarter in 

Nuremberg, Germany, 6 national and interna-

tional subsidiaris and more than 30 international 

representatives.

Inter Control
Electronics

    System
the most advanced control system
for mobile applications

digsy System consists of Inter Control’s digsy 

MTC , enhanced by an integrated graphics board 

digsy MTC – GB and the innovative digsy MTC – 

Terminal. 

digsy System is based on a 32 bit microcontrol-

ler 400 MHz platform with integrated arithmetic 

processor to realize even most demanding 

requirements. All components 

have been carefully evaluated 

and selected to guarantee a future proof 

investment. 

To address today’s fast pace of display 

component technology and continu-

ous cost reductions, digsy System for the fi rst 

time eliminates unnecessary display electronics, 

known from traditional stand alone displays.

The result, the digsy MTC – Terminal, is not only 

an advantageous economic solution, but also

future – proof concerning display size, display 

component suppliers and individual display fea-

tures, such as touch screens, entry buttons, 

indicator LED a.o. Even individual display housings  



MTC-GB

Telematics Link

Video Camera

MTC Terminal I

MTC Terminal II

ICN-D

Inclination Sensor

are possible with minimum effort. Up to 2 

displays and up to 6 cameras can be connected 

directly.

The control system and display can be program-

med using only one programming software

(IEC 1131 – CoDeSyS) and expanded due to an 

LINUX interface.

Advanced Performance

 · Powerful 32 bit  System with 400MHz · Free programmable system

(control & visualization) · Communication interfaces · (4 x CAN, Ethernet, USB, RS232) · Innovative display technology, readable in 

direct sunlight · LINUX OS (Option) · Telematics interface (Option)

Cost Reduction

 · Maximum reduction of display costs · Cost - effective display exchange & 

modifi cations · Economic integration of control, video & 

LINUX - features · Cost - effective decentral I/O – topologies · Reduced wiring costs · Only 1 software for control & display

(programming / service) · Interfaces for up to 2 displays and up to 

6 cameras

Individual Display Solutions

 · Slim display housing · Individual touch screen options · Easy customization of standard display 

design & features · Customized housings  



    System
32 bit Control Platform

 · Rugged TFT active colour-LC-graphics display 

 · Flexible Size 8.4”, 10.4” or 12.1”

 · Resolution 800 x 600 pixel, SVGA

 · 256k colours

 · Backlight: 400 cd/m²

 · Touch – Screen (capacitive, resistive type)

 · Up to 32 free programmable entry buttons

 · Up to 32 confi gurable bi-color LED

 · Automatic contrast adjustment

 · Individual versions available on request

 · Advanced process & communication controller

 · Free programmable with IEC 61131-3 (CoDeSyS)

 · Powerful 32 bit / 400 MHz microcontroller

 · CF – Card 1 GB

 · 4 x CAN, fl exible protocols, such as: CAN open, J1939 a.o.

 · Ethernet – Interface 10/100 Mbit/s

 · 2 x RS232 - Interfaces

 · USB – Interface

 · Real time clock

 · 2 MTC Terminal - Interfaces 

 · Up to 6 camera inputs

 · Advanced process controller

 · Free programmable with IEC 61131-3 (CoDeSyS)

 · Powerful 32 bit / 400 MHz microcontroller

 · Active fl oating point unit

 · CF – Card 1 GB

 · 4 x CAN, fl exible protocols, such as: CAN open, J1939 a.o.

 · Ethernet – Interface 10/100 Mbit/s

 · USB – Interface

  MTC - Terminal

  MTC - GB

  MTC

04-75056000-01
Subject to change without prior notice.

www.intercontrol.com

info@intercontrol.de



Beginning of 2009, the 
CAN in Automation 

(CiA) international users’ 
and manufacturers’ group 
has appointed Global Tech-
nology as its representa-
tive in India. The non-prof-
it company located in Mum-
bai continues in 2010 to or-
ganize seminars in universi-
ties and in-house seminars 
on request of companies. In 
addition, Global Technology 
organizes application-spe-
cific seminars such as for 
wind power systems or lift 
control systems.

In January 2010, semi-
nars were held at the Sadar 
Patel university in Anand, 
the VJTI college, and the 
Idemi organization (both in 
Mumbai). In-house semi-
nars were conducted at 
CMC, BARC, Mahindra & 
Mahindra, and Tata Tech-
nologies.

In the last 18 months, 
CiA trainers have given 

about 25 seminars. They 
have trained more than 800 
engineers. The next training 
session is planned for Sep-
tember. In the meantime, 
Global Technology will start 
to provide CANopen intro-
duction seminars with prac-
tical demonstrations. Sud-
hir Abhyankar and his team 
will support additionally the 
establishment of CANopen 

CiA continues training activities in India

Two years ago, the man-
ufacturer of CANopen en-
coders has opened a sub-
sidiary in Pune (India), the 
Kuebler Automation India 
Pvt Ltd. The Indian mar-
ket will continue to be ser-

viced pri-
marily by 
the dis-
t r i b u t o r 
Rajdeep, 
who also 
r e p r e -
sents Siko 
(encoder 
with op-

tional CAN interface) and 
Unitronics (PLC and HMI 
with CAN interfaces). The 

Kuebler produces in India

company has more than 20 
offices spread all over In-
dia.

Since April 2009, the 
Service Centre of LTi Drives 
has found a home within the 
premises of Kuebler India. 
Both companies like to ben-
efit from a number of syn-
ergy effects, since the joint 
usage of the infrastructure 
brings cost advantages with 
it. Together the two compa-
nies plan to successfully ex-
pand and consolidate their 
market positions in India, 
e.g. in wind power systems.

www.kuebler.com
www.rajdeep.in
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laboratories in some Indian 
universities. For that rea-
son, CiA asks its members 
and other interested par-
ties to sponsor and support 
those laboratories by hard-
ware and software products 
including tools.

CiA will establish an 
Indian Marketing Group, 
which will be responsible to 
organize joint marketing ac-

tivities. The inaugural meet-
ing will take place in Sep-
tember. In December, CiA 
will organize the first Indian 
CAN Day (ICD) in Mumbai. 
The one-day event will pro-
vide an overview on CAN 
technologies and some de-
tailed product presenta-
tions. In addition, the visi-
tors may inform themselves 
in the tabletop exhibition 
about new CAN products.

Since the establish-
ment of the Indian CiA rep-
resentative, the number of 
CAN Newsletter subscrib-
ers has increased signifi-
cantly – in total, 405 read-
ers. Also some more Indian 
companies have joined the 
CiA organization. Besides 
the C-DAC institutes, DSA 
Electro Control, Larsen & 
Toubro, Omega Elevators, 
and Tata Technologies have 
become part of the CAN 
community.

www.can-cia.org

ded systems. This not lim-
ited to automotive applica-
tions. Lokesh Madan, the 
office manager, is also look-
ing for additional staff. In 
particular, a business engi-
neer for sales and develop-
ment support is needed.

www.vector-india.com

Vector office in Pune

Vector Infomatik has 
opened an office in Pune, 
one of the most prosperous 
cities in India. The compa-
ny provides OEMs and sup-
pliers of automotive and re-
lated industries a complete 
series of CAN tools, soft-
ware components and ser-
vices for creating embed-

(hz)

At the SPS/IPC/Drives fair 
in Nuremberg, Siemens 
Drive Technologies Divi-
sion has presented the 
Sinamics G120P modular 
frequency inverter, spe-
cially designed for pump, 
fan, and compressor ap-
plications. This CANopen-
connectable drive is par-
ticularly suitable for the 
energy-efficient operation 
of flow machines in build-
ing automation, the pro-
cess industry and in the 
water management in-
dustry. The IP55 degree 
of protection also enables 
the device to be used un-
der harsh ambient condi-
tions.

Energy-efficient oper-
ation is a core requirement 
for users of flow machines. 
The inverter is available 
in the power range from 
0,37 kW to 18,5 kW. It 
comprises a control unit, 
a power module, an oper-
ating unit, and can be op-
tionally equipped with an 
operator Panel. The in-
verter is characterized by 
a low reactive power val-

ue. The integrated hiber-
nation function enables 
energy-saving standby 
mode as a function of the 
set-points. By automati-
cally switching to line-fed 
operation at rated speed, 
a saving of up to 3 % of 
the energy consumption 
can be achieved. The 
auto-ramping function en-
ables currents to be limit-
ed and power peaks to be 
avoided. The inverter has 
low effects on the power 
supply system and fulfills 
the requirements of the 
IEC/ EN 61000-3-12 stan-
dard. No additional com-
ponents such as line re-
actors are needed.

The Starter and Siz-
er tools familiar from the 
Sinamics range of drives 
are also available for this 
inverter. The software 
additionally comprises a 
large number of applica-
tion-specific functions and 
modules, such as a digital 
real-time clock, flying re-
start and PID controller.

 
www.siemens.com

For pumps, fans and compressors

(hz)
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Contrary to initial per-
suasion, there is no 

standard field-bus but al-
most 50 different systems 
with deterministic charac-
teristics regarding technical 
functions, application and 
popularity. Reliable, estab-
lished systems for rugged 
encoder applications are 
CAN, CANopen, DeviceNet, 
Profibus, Interbus and the 
interface technologies on 
the Ethernet level. The en-
coder interface applied 
mainly depends on the al-
ready prevailing control to-
pology, reason why me-
chanical engineering and 
plant manufacturers must 
consider different customer 
requirements when choos-
ing a networking system.

Absolute multi-turn 
encoders by Baumer are 
available as modular con-
figurations where several 
interchangeable covers ac-
commodating the respec-
tive field-bus interface are 
docked to the basic encod-
er, which allows quick in-
stallation. At present, the 
user may choose between 
bus-covers with CANopen, 
DeviceNet, Profibus-DP, 
SSI, fiber-optic interface as 
well as Ethercat. The en-
coders utilize a non-con-
tact encoder-principle and 
are also available as hol-
low shaft configuration with 
diameters up to 50,8 mm. 
They are capable of rotation 
speeds up to 12 000 rpm, 
utilize a 36-bit resolution 
and endure operating tem-
peratures between -40 °C 
and +100 °C.

The company works 
on concepts to implement 
interface technologies serv-
ing the need for additional 

Field-bus and Industrial Ethernet:
Encoders and interfaces

Heinrich Greiner (Baumer Group, product segment motion control)

safety such as CANopen 
Safety, Profinet Safety and 
further branch-specific com-
munication protocols such 
as CANopen Lift (CiA 417) 
developed and promoted by 
the lift construction industry 
and supported by CAN in 
Automation.

With CAN-based
interfaces

CAN networks several peer 
components (nodes) by a 
two-wire bus. CAN proto-
col was developed in 1983 
by Bosch for use in auto-

mobiles as a communica-
tion system with anti-lock 
brakes. Thanks to high in-
terference immunity, low 
costs and real-time capabil-
ity CAN commercialized for 
industrial use in automation, 
textile machinery, lift con-
trol, farming equipment and 
further. The CAN-based 
protocol CANopen proved 
very well suited for trans-
mission of small amounts 
of data and high-speed syn-
chronization. The CANopen 
communication protocol de-
veloped by CAN in Auto-
mation (CiA) was standard-
ized in the EN 50325-4 end 

of 2002. First encoders pro-
viding a CANopen interface 
have been applied – mainly 
in Europe – since 1995 with 
meanwhile increasing de-
mand in North America and 
Asia.

Especially in North 
America another CAN-
based system is very pop-
ular: DeviceNet – once de-
veloped by Allen Bradley (a 
company of Rockwell Auto-
mation) and now managed 
by Open Device Vendor As-
sociation (ODVA).

CAN SAE J1939 pro-
tocol is the commercial au-
tomobile (e.g. trucks, off-

Fig. 1: Construction sites often provide 
only confined space, reason why 
truck-mounted concrete pumps 
are often working in one-sided 

support mode. CANopen 
encoders safely monitor 

the operating range at the 
supported side of the 

vehicle. 
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Pioneering new technologies
Pioneering new technologies

ESX®-Family

ESX®-LT

ESX®-MICRO

freely programmable controllers (in C and IEC61131-3)
applications in mobile work machines and commercial vehicles

ESX®-C2C
Module for mobile data collection and remote
maintenance and diagnostics via GSM/GPRS or
Bluetooth® wireless technology

ESX®-DIOS/DIOM
I/O-Modules for extension of the I/O-layer of a
master-controller (e. g. ESX®) via CAN-Bus

ESX®-3XL
32bit-controller with 150MHz clock frequency
and 136 I/Os

Am Bärenwald 6  ·  87600 Kaufbeuren  ·  Germany  ·  Telephone +49 (0) 8341-9505-0

www.sensor-technik.de

www.sensor-technik.co.uk | www.stw-technic.com

Pressure transmitter

M01-CAN

especially for application in mobile machines and commercial vehicles
highest media compatibility
pressure ranges from 0 ... 25 bar to 0 ... 800 bar
(Overall accuracy in the temperature compensated range: 1%)
max. media temperature 150°C / max. ambient temperature 125°C
parts wetted and case in stainless-steel
latest assembly processes according to ISO/TS 16949
price competitive for series production
OEM versions available
CAN-Bus interface

Hannover Messe HMI
Hannover, Germany
19 – 23 April 2010
Hall 8, Booth E26

BAUMA 2010
Munich, Germany
19 – 25 April 2010
Hall A5, Booth 119
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highway vehicles) network 
standard developed by the 
Society of Automotive Engi-
neers (SAE) and is also ap-
plied for ships, railway vehi-
cles, agricultural machinery 
and large generators. Fur-
thermore SAE J1939 serves 
as basis for the internation-
al standards NMEA 2000 
(Navy) and ISO 11783 (Iso-
bus for agricultural machin-
ery) so that the protocol 
stack can be utilized also in 
these applications.

With Ethernet-based
interfaces

The company’s modular 
encoder concept supports 
Ethercat, Profinet, Power-
link or Ethernet/IP inter-
faces. Ethercat, supported 
by the Ethercat Technolo-
gy Group (ETG) was stan-
dardized in line with the IEC 
at the beginning of 2005. 
Typical Ethercat applica-
tions can be found at press-
es and punching machines 
in the automotive industry. 
Profinet is the real-time Eth-
ernet standard for automa-

tion from Profibus and Profi-
net International (PI). It uses 
TCP/IP and IT standards 
and enables field-bus sys-
tem integration. The system 
concept features a modu-
lar structure with selectable 
cascading functions, which 
differ depending of the data 
exchange type.

Powerlink is a protocol 
in compliance with Ethernet 
standard IEEE 802.3 de-
signed for real-time process 
data exchange in automa-
tion applications. It was in-
troduced by Austrian auto-
mation company B&R and 
standardized by the Ether-
net Powerlink Standardiza-
tion Group (EPSG). Ether-
net/IP (industrial protocol) 
developed by Allen-Bradley 
was handed over to Open 
DeviceNet Vendor Associa-
tion (ODVA). In 1998, a Con-
trolNet research group intro-
duced a protocol intended to 
replace the Common Indus-
trial Protocol (CIP) by Ether-
net. Based on this protocol 
Ethernet/IP became a stan-
dard in March 2000.

info@baumergroup.com

The CANopen encod-
er profile specifies the 

configuration parameter 
(e.g. preset value) and the 
process data (e.g. position 
value). There are three pre-
defined Transmit-PDOs: 
TPDO 1 contains the posi-
tion value and is transmitted 
when the PDO event timer 
elapses; TPDO 2 contains 
also the position value but 
is transmitted synchronous-
ly; TPDO 3 is also transmit-
ted synchronously contain-
ing the high-precision posi-
tion value.

The profile specifies 
several optional functions 
including up to 254 cam po-
sition channels with a max-
imum of 8 cams per chan-
nel. Each cam has assigned 
parameters for the minimum 
and maximum switch-point 
as well as setting a hystere-
sis to the switch-points. Oth-
er options are alarms and 

warnings. Some encoders 
compliant to CiA 406 sup-
port optionally profile-and-
software version, operating 
time, and offset value.

The CiA 406 profile is 
also used by other network 
technologies, which use the 
CANopen application layer. 
Ethercat, Powerlink, Safet-
net, and Varan provide an 
object dictionary compliant 
to CiA 301. This means, en-
coder manufacturer can im-
plement the CiA 406 profile 
also on devices with these 
communication interfaces.

The CiA 417 applica-
tion profile for lift control 
systems specifies a partly 
functional compatible pro-
file for car positioning units. 
This could be rotating en-
coders. The parameters are 
compliant to CiA 406. The 
TPDOs are different, in par-
ticular the used CAN-ID.

www.can-cia.org

CiA 406: CANopen encoder profile
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The Copperhill Me-
dia publishing house re-
leased several books on 
CAN technology: “A Com-
prehensible Guide to 

Controller Area Network” 
and “A Comprehensi-
ble Guide to J1939” (both 
of them written by Wil-

Books on CAN technology

fried Voss) has now been 
completed by “Embed-
ded Networking with CAN 
and CANopen” written by 
Olaf Pfeiffer and others. 
The CANopen book had 
already been published 
before by another com-
pany. According to the 
publishing house, within 
these books you will find 
all necessary information 
to understand the MilCAN 
specifications, which are 
applied for military elec-
tronics. Unfortunate-
ly, the MilCAN B specifi-
cation, which deals with 
CANopen, is not based 
on the current CiA 301 
version.

www.copperhillmedia.
com

(hz)

In the CAN license specifi-
cation there are described 

several examples similar to 
the examples mentioned in 
the articles from Fuyu Yang, 
published in China. In these 
articles the author describes 
his concerns regarding the 
CAN protocol’s fault con-
finement when local errors 
are detected by error-pas-
sive nodes. It is stated that 
an error-passive node, af-
ter having seen a local er-
ror (i.e. an error not seen by 
any other nodes), may not 
be able to complete its pas-
sive error flag when the traf-
fic load on the CAN network 
is so high that there is vir-
tually no idle time between 
consecutive frames. The 
consequence is that this 
node will not be able to re-
ceive or to transmit frames, 
until it can complete its pas-
sive error frame in an idle 
phase or until an active er-
ror frame is sent by anoth-
er node. By this condition 
an error-passive transmitter 
could be caused to incre-
ment its error counter until it 
reaches bus-off state.

This is the intended be-
havior of the CAN protocol!

CAN’s fault confine-
ment mechanism is de-
signed to distinguish be-
tween local errors and 
global errors. Global errors 
are assumed to be caused 
by external influence (e.g. 
electromagnetic interfer-
ence), while for local errors 
it is assumed that the root 
cause may be located in the 
local node (e.g. aged com-
ponents or bad contacts). 
The purpose of the fault 
confinement mechanism is 
to prevent potentially faulty 
nodes from disturbing the 
communication of the re-
maining nodes. 

That is the reason for 
fault confinement rule 2: 
”When a RECEIVER de-
tects a ‘dominant’ bit as the 
first bit after sending an ER-
ROR FLAG the RECEIVE 
ERROR COUNT will be in-
creased by 8.” This causes 
REC to be additionally in-
creased if the cause for the 
error frame seems to have 
been local.

So the potentially faulty 
nodes will reach error-pas-
sive or bus off state earli-
er than those nodes, which 
see mostly global errors. 
Without the ability to start 
active error frames, they 
are less likely to disturb oth-
er node’s communication.

But a receiver that 
reached error-passive be-
cause of its REC can switch 
back to error-active after 
receiving one single fault-
free message (see fault 

confinement rule 8), giv-
ing it back the possibility to 
send at least one active er-
ror frame.

CAN systems should 
be designed with an aver-
age busload of less than 
50 %. This leaves a reserve 
for peak loads and ensures 
that error-passive nodes 
having seen local errors will 
get enough idle time to re-
integrate themselves into 
the CAN communication.

A peak load is typically 
caused by disturbances on 
the CAN network lines. In 
this case, communication is 
disrupted for some time and 
the pending transmissions 
accumulate. When the dis-
turbance ends, all those 
pending messages will be 
sent, in the order of their 
identifiers, consecutively.

If the disturbance was 
caused by a faulty node, 

and was ended by the faulty 
node entering error-passive 
state, it is the intended func-
tion of the fault confinement 
to keep this node in the er-
ror-passive state at least 
until all messages that have 
been delayed by the distur-
bance have been transmit-
ted, i.e. until the peak load 
has ended.

In his articles Fuyu 
Yang has proposed two 
methods how error-pas-
sive nodes can re-integrate 
themselves faster after local 
errors. The first method is to 
shorten the error delimiter 
of error-passive nodes by a 
constant value. This meth-
od would cause disruptions 
in case of global errors, 
when the error-active nodes 
would see an SOF (trans-
mitted by the error-passive 
node) during their error de-
limiter or intermission. The 
second method is to short-
en the error delimiter of er-
ror-passive nodes by a vari-
able value, the variable to be 
calculated from the position 
and type of the assumed lo-
cal error. This would lead to 
better results at the cost of 
high effort in the CAN proto-
col controller.

But both methods 
try to solve a problem that 
does not exist. Neverthe-
less all CAN system design-
er should consider that the 
average busload should not 
be higher than 50 % in or-
der to avoid that error pas-
sive nodes may be not able 
to transmit or receive mes-
sages.

Source: Email from Florian 
Hartwich, Department: 
Automotive Electronics, 
Engineering Integrated Circuit 
Systems  (AE/EIY) in Robert 
Bosch GmbH, Reutlingen

”It’s not a bug, it’s
a feature!”

(hz)
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Yes,  you may play outdoors now !

BAUMA
April 19–25

Munich
Hall B5

Stand 109

True outdoor - IP67

NEW – The OPUS A3 line 
of rugged powerful consoles
with 4.3″ display, 32-bit, 400
to 533 MHz, 2 CANbus ports,
CANopen®, J1939, USB...
Optional: up to 23 keys, I/O, 
Bluetooth®, portrait orientation, 
touchscreen, live video camera
input and much more !

Large picture at top OPUS A3s, below and in a
smaller scale the OPUS A3e and the OPUS A3x 



CAN Newsletter
I hereby subscribe to the free-of-charge CAN Newslet-
ter for the next four editions (published in March, June, 
September, and December of every year).

Company

Name

Address

City, ZIP

Phone (Country code - Area code - Number)

Fax (Country code - Area code - Number)

E-mail

URL

Position (see A) Application (see C)

Business (see B) Size (see D)

Please send your subscription form to CAN in Auto-
mation (CiA) GmbH, Kontumazgarten 3, DE-90429 
Nuremberg, Germany, or fax it to +49-911-928819-79
or e-mail it to headquarters@can-cia.org. You may 
also subscribe online at www.can-cia.org.

Subscription
Please use the following classifications for filling in your 
subscription form:

A Position in company
0. Other position
1. Director
2. Technical manager
3. Marketing manager
4. Sales manager
5. System designer
6. Device designer
7. Purchasing manager

B. Company‘s CAN business
0. Other business
1. Semiconductor manufacturer
2. Device manufacturer
3. Software house
4. System integration
5. Service provider
6. End-user
7. Research

C. CAN application interest
1. Passenger cars
2. Heavy-duty vehicles
3. Rail vehicles
4. Maritime vehicles
5. Aircraft/Aerospace vehicles
6. Power generation systems
7. Factory automation systems
8. Process automation systems
9. Industrial machine control systems
10. Construction machine control systems
11. Embedded control systems
12. Building automation
13. Door control systems
14. Lift control systems
15. Medical devices and systems
16. Science and research systems

D. Company size
1. 1 - 9 employees
2. 10 - 49 employees
3. 50 - 99 employees
4. 100 - 999 employees
5. 1 000 - 9 999 employees
6. 10 000 - 99 999 employees
7. more than 100 000 employees

Print version Electronic (PDF
download)

62 CAN Newsletter 1/2010

R
ea

de
r 

se
rv

ic
e








